Peroxynitrite-induced apoptosis in photoreceptor cells.
To study the mechanisms of peroxynitrite-induced photoreceptor cell damage, using retinal cultures and a peroxynitrite donor, 3-morpholinosydnonimine (SIN-1). Retinal explants obtained from 20-day-old Lewis rat pups, were exposed to SIN-1 for varying lengths of time at varying concentrations. Apoptosis in the photoreceptor cells was detected using the TdT-mediated dUTP-biotin nick end labeling (TUNEL) method and a DNA fragmentation assay. Selected retinal samples were processed for an ultrastructural analysis to confirm apoptosis. The retinas exposed to SIN-1 were tested for the expression of caspase-3 by immunohistochemistry and a Western blot analysis. The retinas were also evaluated for the prevention of apoptosis in the presence of the caspase inhibitor benzyloxycarbonyl-Val-Ala-Asp-fluoromethylketone (Z-VAD-fmk). The retinal explants exposed to SIN-1 showed a significant increase in the presence of TUNEL-positive photoreceptor cells. Similarly lineal increases in TUNEL-positive cells were seen in the presence of increasing concentrations of SIN-1. DNA ladder formation was seen with the exposure of SIN-1. Ultrastructurally, SIN-1 exposed retinas revealed typical apoptotic changes in the photoreceptor cell nuclei. The retinas preincubated with urate for 6 hours and exposed to SIN-1 for 16 hours showed significantly fewer TUNEL-positive cells compared to the retinas exposed to SIN-1 alone (p < 0.05). Moreover, the retinas exposed to SIN-1 showed the expression of caspase-3. This expression, as well as the number of apoptotic photoreceptors, significantly decreased in the presence of Z-VAD-fmk. These results show that peroxynitrite induces apoptosis in photoreceptor cells and that such retinal damage appears to be mediated by caspase-3. The apoptotic process can be minimized by peroxynitrite scavenger urate, as well as by the caspase inhibitor Z-VAD-fmk.